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- , ^ ' Thi^ pape^ represents an attempt to study the 
graphemic-phonemic associations that are formed during the 
acquisition and subsequent retention of beginning reading responses 
and to evaluate the heuristic value of viewing the formation of these 
associations as a classical conditioning process. Two 
experiments--one on first graders and pne on first and third 
graders— are contained in this paper. These replications and . 
extensions of Samuels^ (1567) tests in both laboratory and classroom 
of the' distractability of pictures in the initial acquisition of 
reading responses to printed words resulted in ,both failure to 
.replicate the original -findings and in a major reinter pretation ot 
the'desi^n. Application of. the classical conditioning 'model to 
Samuels* test of attentional processes' in beginning reading revealed 
that it does not providV an adequate test of attention, but rather, • 
constitutes a. test of either learning to read using 
intrinsically-produced, . visually mediated respoiises or learning to 
read using extrinsically-produced, verbally mediated responses. 
(Author/RB) 
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Samuels design to test for distractability . 
Alberto Montare, Elaind Elman and Joanne Cohen 
Rutgers University, Graduate' School of Education 

. * Abstract 

Replications and extensions of Samuels' (1967) -tests in bo,th laboratory 
and classroom of the distraptability of pictures- in the initial acquisition 
of reading responses to printed words resulted in both failure to replicate 
the original findings §nd in a major reinterpretation of the design. Appli- 
cation of the classical conditioning model to Samuels' test of attentional. pro- 
cesses in beginning reading revealed'^^hat it does not provide an adequate test 
of attention, but rather, constitutes a test of learning to read using intri- ' 
' sically-produced visually mediated responses or learning to read using extri- 
nsically-produced verbally mediated responses. 
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Words and Pictures: The failure of the Samuels design 
test for dlstractability 
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Words and • Pictures : The failure of the 
-Sapiuels design to test for distract Ability. 
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. Recent reviews of basic research into the reading process indicate 
that learning to read is a highly complex, multi-factored form of human 
cognition which is the resultant of an intrieatex network of interactions 
amongst physiological, psychological and sociological processes; whose 
developn^ental . antecedents most probably extend back to the earliest Ian- 
guage acquisitions and whose educational consequences can operate for a 
lifetime (D'^vis, 1971; Gibson and Levin, 1975; Levin and Williams, 1970; 
Singer and Ruddell, 1970). For all of the complexity and richness of the 
tdtal reading process, beginning 'reading remains a form of learni^'g where- 
in arbitrary graphemes rmist be correctly associated with appropriate ^phonemes 
and /or .morphemes. The present paper represents an attempt to study the 
graphemic-phanemic associations tihat are formed during the acquisition and 
subsequent retention of beginning reading responses and to evaluate thjB 
hueristic value of viewing the formation of these associations as a classi- 
cal conditioning process. 

Since the development of reading proficiency apj)ears to proceed from 
the slow, laborious and 'of ten -inefficient trial-by-trial and/or word-by-word 
acquisition of reafiing respojises during beginning reading towards skilled 
' reading behavior characterized by the smooth, fas't and efficient acquisition 
of reading responses which can occur at times in only one-trial and in which 
new words may be immediately comprehended by the use of' contextual cues 
(Buswell, 1922; Mackworth, 1971); and since the requirements of the early 
reading task may be quite different than the demands imposed by skilled 



reading (Belmont / 197A) ; two premises advanced hei>ein are: that t\ie con- 
ditioning model may prove to be botb necessary and sufficient "to account 
>for^the acquisit^ion of the earliest readlnig responses-; and : that condi- 
tioning may prove to be a necessar^ ^l but insufficient process to alone 
accountfor the. development of skilled reading. The first of these two 
premises will be our concern in this paper. »\ ^ 

In 1967, Samuels (1967) reported the r,esults of ^ series 'of -studies 
that "deal t .with the effect af pictures upon the initial learning of reading 
responses to printed words. Concerned primarily with the role of attentional 
processes, the results, reported' by Samuels (1967), by Braun (1967) and by 
Harris (1967) indicated that pictures can act as distractors and thereby 
function to retard the acquisition ojf reading responses to^ accompanying 
words. 

In order to" test the attentional hypothesis that pictures can act as 
distractors, Samuels (1967) compared the perf om^ancj^s of ^'picture" to "no- 
picture" .treatment groups in a Is^boradory setting (Experimental) and in a 

classroom setting (Experiment II). Since it» can so clearly be demonstrated 

* 

that Samuels' (1967) experimental design is an exampl^ of classical condi- 
tioning, and ^ince, even though Samuels (1970a) tends to find little evi- 
dj4nce for the positive effects of pictures, there a^e studies that have not 
fou.nd significant levels of distraction when pictures were used (Biemiller, 
1970; Hartley, 1970; King and Muehl, 1965; Rohwe^, Lynch, Levin and Suzuki, 
1967); it was decided that replications of Samuels' (1967) '^Experiment I" 
(Elman, 1973) and "Experiment II" (Cohen, .197A) would be performed. How- 
ever, in order to gain a further understanding of the theoretical processes 
involved during the acquisition of x^eading responses\, Experiment I was ex- 

\ 
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tended to include a measure of retention. Harris (1967) reported that 
among low SES subjects,, measures of retention taken after a 24 hour inter- 
val w^re found to be independent of mode of presentation (picture vs. no- 
picture treatments). The retention measures employed .in Experiment I of 
the pr.eserit study were added to the original SamueJLs (1967) desigfx to as- 

. se^^retention in middle class subjects utilizing short-term intervals 

-» 

(approximately '20 minutes). 

t 

In an attempt to assess possible differences in conditioning and in 
distractability as a function of developmental factors. Experiment -II was 
extended to include a sample of third-grade students. ^ ^ 

EXPERIMENT I 

'Method ^ . 



Subjects . Thirty children who were in their last month of a year of kinder 

♦ 

ga^ten e-xperience in a predominantly white, middle class school system in 
New Jersey- Vere randomly assigned to one of three experimental treatments. 
Their ages ranged from 5.8 years to 6.7 years. S*s were pretested and 
chosen only if they could not read the words to be used in the experiment. 
Design > simple, randomized design was used. Ten S*s were randomly as- 

signed to the no-picture, 10 to the simple-picture and 10 to the complex- 
picture condition.*' (Same as Satmuels, 1967, P. 338). 

Materials^ . The pretest materials consisted of four 5x8 inch unlined in- 
dex cards with" the word "boy," "becj," "man" or "car" typed an them. 

The warm-up materials/ consisted of twelve 5x8 inch Unlined index 
cards with nonsense figures (approximating the Roman numerals 1, 2, 3 and 
A) drawn on them. Only one figure was drawn on e*ach card. 

The ^Requisition materials consisted of 120 5x8 inch unlined index 
cards with -the words- b;oy, bed, man and car typed on a primary typewriter 
at the bottom of each card. Only one word was typed on each card. Using 
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the same four words, every subject in each of the three groups -was given 

forty acquisition trials. 

For acquisition in the no-picture graup, there was a word at the 

bottom of each of th^ forty carl&s but . no picture Was present. 
I " ' 

^ For acquisition trials in the simple-picture group, there was a simpl 
black and whi^te picture from ^reading primer, representing the word at the 
bottom of each of the forty cards. . 

For acquisition trials in the complex-picture group, there was a 

* ■ 

colored picture representing the word at the bottom of each of the forty 
cards. Clipped from a basal reading primer* the pictures were complex 
because they ^represented the word within the scene which dndluded several 
Other objects (i.e., the "boy" p^-cture Tncluded : a boy, a. tree, a 'tree 
house, etc). Iti the simple-picture ^roup, the word was depicted by only 
th^ isolated object itself. 

The test materials consisted, of 120 5 x 8 inch unlined index cards 
with the words boy, bed, man -or car typed at the bottom of the card. No ' 
pictures were used in the test trials each, subject in each group received 
forty test trials. . . , " , 

The retention materials v/ere the same ^s the test materials. 

^ • Procedure . 

Pretest - "The j^xperimenter worked individually with the S's during all 
« 

phases of the procedure. A pretest was given to each S. The S was told, 
"Today, we are going to play a game. In this game you^ are going to learn 
some words. First, let u? see if you alre^ady know what the .names of the 

9 M 

words are." The four words were shown to the S. If he was able to read 
any of the words, he was eliminated" (Samuels^^, 1967, P. 338). 
Warm-up trials . "Following the pretest a warm tip was given to each S to 
acquaint him with the nature of the learning task. The S was told, "Before 



we learn the new words,, let us 'practice on some numbers. I will show you 

a card with a, funny-looking number on it and I want you to tell me what 

the number is. If you don't knovO^ th^tjlumber ' s nanje J will' tell you what ^ 

it is. You should try to tell me what the number is befo^ I tell you. 

Do you understand what we are to do? All right? Then, what do you do 

when I show you a card with a number on it?" (Samuels, 1967, P, 338). 

Each card was shown to the child fqr "Sour seconds, If^^e did not 
correctly identify the numeral within the allotted time, the investigator 
told him the numeral. Each child was given three randomly-ordered warm- 
up trials per numeral, for a total of 12 warm-up trials. 
Acquisition trials. After the warm-up, the acquisition trials began. 
Working individually with each child, the investigator introduced the 
training procedure by saying, "All right, let us see how we can learn new 
words, I will show you a card with a word on it and ,1 want you to tell 
me what the word's name is. If you don't know the word's name th^ first 
time you'^ee it, I'll tell you. You should try to tell me the name before 
I tell you. The .second, time you see the word, try to read the word's, name 
to me. If you don't know the word-'s name I will not tell you. Do you 
understand?" (Note: These instructions are slightly different than Samuels' 
original instructions. Pilot . testing indicated the need to make them more 
explicit) , r * * > ' • 

" Each card was presented for four seconds. If the child did not cor- 
rectly identify the word .within . the allotted time, the investigator said 
the correct response as feedback for the child, ' For acquisition trials, 
a correct response was recorded if the child said the word before the in- 
* vestigator provided the feedback. 
Test. Trials . Throughout the experiment, each acquisition trial was alter- 
nated with a test trial. on the same word; word's being randomly presented. 
^ ■' . ■ " ' 
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During^ the test ttials, the test- cards were presented for four seconds. 
If the child did not identify the word within the ^Jlotted time, no feed- 
back was given by the investigator.^ Words* oaly were represented on the 
test cards for all three groups^^ Each child received ten acquisition and 

ten test trials per word; therefore, a total of forty acquisition trials 

♦ 

and forty test trials were recorded for each S. , 

Retention trials . The procedures used to measure retention represent an 
extension of the original Samuels' (1967) de^gn. Brackbill and Lintz 
(1967)' an*d Sassenrath and Yonge (1969) have indicated a Relayed ^rme\ef feet 
wherein retention increases *after delay intervals. More (19M) nas written 
that "...retention of what is learned is a primary objective of instruction 
and^testing" (P. 341). Therefore-, after each "S received forty acquisition 
trials and forty tes^ trials, forty , retention trials were administere'd in 
the sariie randomly py^esented order. 

, - Pilot test4.ng' had indicated that about ten minutes were requtjred for 

the acquisition and test; phases. Three children were selected from their 
classroom at one time and fested individually while the other two played 
with toys in an adjoining room. When a'll three had been tested, the first 
child re-entered the test room and was given' AO retention trials which 
lasted about five minutes; by waiting five minutes before bringing in the 
second child and repeating this procedure .after testing the second child, 
all children w^re tested for retention after a delay which very closely- 
approximated twenty minutes for all thirty subjects in the experigient 

/ ^ Results 

Results. Th^e first analysis performed on the data concerned' the accuracy 
of replication between the present; study and SaifiTOis ' original results for 
the acquisition trials. ^ ' ' 



Table X contains the comparison between^ t life rwo studies. 

(Insert Table I here) 

/ The "accuracy o«E replication" in the table is simply the percentage 

■ *■ (/ 

obtained .wh^n the means reported by Samuels are divided by the means ob- 
tained in the present study. ,Thus, the accuracies of replication for all 
three groups (98.8% for no-picture group;- 98\ 7% for Simple-picture group 
and 96.9% for complex-picture group) indicate that the present attempt to 
faithfull'y replicate the work of Samuels, as far as the acquisition trials 
are* concerned, were successful. 

Table 2 contains the means and standard deviations obtained for all 
.three grdilps during acquisition, test and retention trials throughout the 
pi^es^nt experiment .\ / , 

If ** * 
(jlnsert Table 2 here) ' ' 

On the acquisition trials, aS seen in Table 2, the mean number of 
correct responses given for the 'no-picture group was 25.60; for the simple- 
picture group 39.90; and for the 'complex-picture group it was 38.10*. Com^ 
paring the simple-picture group to the no-picture condition during acqui- 
sition, Ss in the simpler picture group gave significantly more correct 
responses (t=5.80; df=18, p<.001). Comparing the complex-picture group 
to the; no-picture group, Ss in the complex picture group gave syLgnif icantly 
more correct responses (t=5.05;' df=18, p<.OOI). These results for^^cquisi- 

tion trials are essentially the same as tho^ reported by Samuels (1967) . 

' u 

However, an »additi6nal analysis of the acquisition da^ta revealed that in 



the present* stud^,^ S's in the simple-picture group gave significantly more 

correct ■ responses than ^S's in the complex-picture group .(t=7.10; df=18-, 

p<.001) . * ' ^ ' 

On the test trials; the results of the present' ^tudy appear to be 

greatly at variarnce from those reported 'by Samuels (1967). Table 3 shows 

the comparison of the two studies on the critical test, trials ^ 

_ __ _ ^ _ _ ^ _j [ J > 

(Insert Table 3 here) * i . 

, w 

• : : Q ^ 

As may be seen in Table 3, the mean number of correct test ttia'L 



responses givin^by the subjects in the present study strikifngly increased^^ 
'for all three conditions when compared to those df the Samuelis study (no- 
picture group mean of 38.60 for- present -study increased 201% from the mean 
of 19.20 r^oij^ted by Samuels; simple-picture group meatn of 36.90 for present 
study increased 327% from ttie mean of 11.30 reported by Samuels; and the 
complex-picture group mean of 35.90 for present' study 'increased 309% from 
the mean of 11.60 reported by Samuels) i 

The main findings of the original Samuels study were significant dif- 
ferences in test trial performance in favor -of the no-picture group when" 

A 

compared to the two* pi9ture gro'uVs; t-test analyses of the test trial re- 
suits of the' present styudy revealed nb s^-gnificant differences amongst the 
three groups on test trial performance. 

^ It should be noted, however, that consistent with Samuels original 
results,' a slight superiority^ in test trial pierformance^was demonstrated 
by the* ho-piptifte group in the present 'st^udy (no-picture test trial mean 
'was 38.60; simple-picture test^ttial mean was 36.90; complex-picture test 
trial mean was 35.90). • , • . 



A further ana'lysis of the means for -all three groups resulting from 
acquisition, test an4 retention trial scores which appear in Table 2 • 
reveals that in all instances, save one, the means within each group 
decrease from acquisition, to test trials, to. retention- trials . The only * 
exception is the, sharp increase of 13.00 trials in the mean performances 
within the no-pictuiie group from acquisition to test trials (5c acquisition* 
performance of 26.90 correct trials which rises to a mean test trial R,er- 

formance of 38.60 correct test trials). ^ 

* ** . 

- At first glajice, this sharp increase in correct performance within * 

the no-picture group appears to be some form of latent learning acquired 
during acquisition trials anS manifested during test trials. 

However, if one recalls ^that the experimental design (originally 
employed by Samuels and replicated herein) includes the provision for in- 
vestigator verbal feedback during acquisition should the child fail t9 
produce the required reading response, ^hen it- becomes obvious that every 
error, or failure to respond within- all three treatment conditions during 
acquisition is also the occasion for verbal feedback of the correct re- 
sponse . 

Table 4 presents the results of tabulating the number of verbal feed- 
backs given by E during acquisition. 

(Insett Table A here) . ' 

The no-picture group, as revealed in Table A, required 88% of total 

amount of feedb^k provided by E (1A2 out of a total of 162 verbal feedbacks); 

the simple-picture group required only about 1% (1 qpt of 162 total feedbacks) ; 

and the complex-picture grouf) was given. 11% of the total verbal feedback (19 

out of 162 total feedbacks). | 
4 
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Thus, the provision for verbal feedback within, the experimental 
design resulted in a situation wherein the overwhelming amount of adult 
verbal feedback was provided to the nor-picture group-. Since acquisition 
and test trials were alternated; it must be noted th^t the no-picture 
group received 142 verbal feedbacks just^ prior- to each of 142 test trials* 

On retention trials, as may be seen in Table 2, the greatest amount j 
of retention occurred with the no-picture group (a mean, of 32", 50 correct^ 
respqnses) ; followed closely by the complex-picture "group (a mean of 31,30 
correct responses) and with, the least amount of retention present in the 
simple-picture group' (a mean of 26,70 correct responses). However, t-te^t" 

analyses revealed rio significant differences in retention p^erf ormance amongst 

\ •■ ■ 

the three treatment^ conditions \ , 
Samuels (1967) noted that a you^g child will often attend to the first 
letter of a word and thereby confuse a word like "house" for a word like 
"horse," It was surprising theref oreV'to find that in Samuels' original 
study of the- four words used, "boy" and "bed" started with the same^conson- 
ant. It was i^ecognized that this apparent source of confusion could be 
utilized to determine the relative frequency of first-consonant confusion 
amonest the three treatd^raent conditions. Therefore, the hypothesis was put: 
to* test that; pictures' would serve as an ^id in avoiding first-consonant 
confusion. Table 5 contains the results of testing the experimental question 
that "boy" - "bed" confusions would more often occur in the. no-pictura group 
during acquisition. ' - , 

' • . (Insert Table 5 here) 

4-- - - --- 

As Table 5 indicates, during acquisition, children in the no-picture 

» j 

group confu^^ed thfi|lords boy and bed 24 times while the confusion never 



occurred with 'the use of either pimple or complex pictures. A dhi-square 
analysis revealed that the boy-beci * confusions occurred with significantly 
greater 'frequency- within*the no-picture than in either of the picture 
groups CX^=48.98, df=2; p<.001)'. 

No significant differences occurred during tdst trials or retention 
trials in the amount, of boy-bed confusions.- 

Therefore, it seems that pictures can serve to help distinguish 
between words that tegin In the same consojnant during the acquisition of 
reading responses to those words, 

* Finally, an' analysis of boy-girl differences .revealed nonsignificant 
differences based' upon sex as a variable. - ..• 

- Diseussioa < 
. " ' . ft 

The,^ most essential fact in classical conditioning, as elaborated by 

Pavlov (1927), is*that a novel and previously neutral stimulus (CS)', through 

association with a stimulus \UCS) that reliably ^evokes a given response (UCR) 

at the start of the learning protess, comes to be capable of eliciting the^. 

response (CR) originally made only to the other stimulus (UCS) . Our major 

theoretj^c^l premise, is that the results of the present study ancf those re- 

por^^tfff^y Samuels (1967) reflect associative learni,ng processes that occurred 

within each treatment group as a consequence of. classical conditioning. . 
% 

• The paradigm calls for 3 level^ of stimulus-response associations: 

(1) CS followed by OR ' 

(2) UpS followed .^y UCR , 
.(3) CS followed CR 

wi'th the temporal pairing of levels 1 and 2 producing level 3, , % 

The conditional stimuli (CS) used were the printed words: ''boy,"- 
"bed,"' "man'' and "car;"* these were graphemic visual stimuli" in all groups 
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that remained invariant across groups. The orienting responses (OR) were 

not measured or ri^corded in either the original Samuels study nor in the' 

present replication. However, ^it should be mentioned that the orienting 

response (or reflex) is the basis of much current Russian work" into the 

perceptual processes of arousal and atffeention (Soltolov, 1963). In the 

piimple picture group the UCS was a line drawing pf each of the objects re- 
- , ft 

presented by "boy," "bed," "man" and "car;" in the complex picture group 
the UC| became a compound visual stimulus with the picture of the objects 
embedded within pictorial representation of other objects. In the no-picture 
group the UCS was the auditory stimulus which was the sound of the printed 
word provided during acquisition by E. This was tbe oniy possible means 
whereby th^ subjects in this treatment, group ^&>uld^ have learned any associ- . 
ation to these otherwise unintelligible graphemic representations (remember, 
pre-testing had established that none of the children used in the study could 
read any of the words). 

The unconditional responses (UCR's) in the two picture groups were 
the verbal responses liiade by the children to the pictures (UCS). In^the no- 
picture group the unconditional response (UCR) was the child's Auditory re- 
sponse to the adults' verbal feedbask of the sound of the printed words 
(closely followed in many children by an explicit verbal echoic response) . 

In all groups the test trials consisted of the presentation of the 
printed word alone (CS) with a correct response (CR) being the child's ver- 
bal response to the word. 

An accounting of similiarities and differences reveals: that the con- 
dltional stimuli (CS) and the, conditional responses -(CR) were alike for all 
groups, that the orienting responses may be assumed alike for all groups, 
that the unconditional responses (UCR) contained some aspect of verbal 
response, in all groups and , that the major differences lie in the uncondi- 



tional stimuli (UCS) used in each group. A simple visual stimulu^ was 
the UCS in the simple picture group; a compound visuaj, stimulus served as \ 
the UCS in the complex picture group and, in contrast, a sim^ple auditor^ 
stimulus constituted the UCS in the no-picture group. 

Pavlov (1927) theorized that the basic associative learning th^t oc- 
curred during classical conditioning was the stimulus-stimulus association 
between the conditional stimulus and the unconditional stimulus. This as- 
sumption leads tb -the theoretical statements that the simple picture group 
learned a visual (CS-printed word)-visual (UCS-^simple picture) association; 
that the complex ^picture group learned a visual (CS=printed word) -visual 
(UCS-complex picture) association; and that, the no-picture group learned a 
visual (CS^printed word) -auditory (UCS-verbal feedback by E) association. 

This classical conditioning analysis leads to the conclusions that 
SaAuels'^ (1967)- original study dpes not constitute a test of common attenr 
, tional processes amongst the 3 groups and is not a proper test of whether 
pictures act as distracts^rs . The original Samuels' (1967) design (in tej-ms 
of UCS employed) tests visual attentional processes oniy between the two 
picture groups and 'tests differences in learning when different sensory 
modalities are employed for delivery of unconditional .stimuli (visual mo- 
dality in picture groups versus auditory ftiodality in no-picture group) . 
Unfortunately, this latter test is flawed because the basic auditory infor- 
mation (UCR^-the sound of the word) necessary for correct response is coming 
from two different sources: in the picture groups it comes from the child' 
own linguistic repertoire as his/her response to the picture and in the 
no-picture group the sound comes from the adult. With this experimental 
problem present, the basic test comes down to a question of differences 
between intrinsically-produced responses from pictixres versus extrinsically 
produced responses from adult-produced speech. 
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In theoretical tfenns, the original Samuels design tests differences ^ 
between printed word-simple pictur'e associations, printed word-complex 
picture associations and printed word-spoken word associations. Any dif- 
ferences that "are found to exist involving the no-picture and its^printed • 

^1 ^ ■ , 

word-spoken word associations must be attributed to either differences in 
modality or differences in extrinsic-intrinsic stimulation souijces and not 
to differences in common attention^l processes. A valid test of common 
attentional processes would have all groups ^learn through the same moda- 
lities V7ith the same sources of stimluafe>ion. 

The results of the present study indicate*^that during acquisition 
trials significant diffe^*ences occurred and that no significant differences 
were present during neither the test trials nor the retentlpn trials. 

The only^test of attentionaP* differences tha4;J'appears to he experi- ' 
mentally sound is the comparison^between the simple and complex picture 
groups. During acquisition trials the use of a simple picture led to signi- 
ficantly more correct responses than the use of a complex picture (t=7.10; 
> 

df=18; p .001). Unforturiately , ^Samuels (1967) does not^^^report this compari- 
son in his original report. However, based upon this result it may be con- 
cluded that within the visual modality pictorial representations of ex- 
traneous objects may well have 'a distracting effect upon the acquisition 
of reading responses to specific words, \ 

The results of the present study also iitdic-ate that comparisons 
between picture groups and no-picture groups indicate that the simple-picture 
group acquired significantly more correct responses than the no-picture 
group during acquisition (t=5.80; df=18; p .001) and thalf: the copiplex- 
picture group also performed significantly higher when compared to the ^ 
no-picture group (t=5.05; df=18; p .001)\-, Thus, for acquisition trials 
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the use of pictures appears to result in significantly better performance 

±n acquiring reading responses than the use of* no-pictures. Samuels <1967) 

(J 

reported these findings also. 

» 

However, in terms of our earlier analysis these findings do not con- 
s^itute a test'^of common attentional processes within all groups during 
acquisition but father should be interpreted in terms o^ the superiority 
of intrinsically-produced auditory responses to visually presented pictures ^ 
over extrinsically-produced auditory responses to verbally presented adult 
x^ords. 

It now becomes clear that the adult verbal feedback results presented . 
in TablB 4 actually served two very different purposes.* In the two picture 
groups adult verbal feedblack provided the child with correct ^feedback when 
errors occurred. However, in the no-picture group this so-called "feedback" 
actually constituted .the critical unconditional stimulus without which this 
group would have learned nothing I Jhus^ feedback occurred only once in 
400 trials in the simple-picture group indicating that learning occurred 
virtually without feedback as an association between pictures and printed 
words; feedback occurred 19 times in the complex picture group indicating 
that learning occurred in this group between pictures and printed words 
and between printed words and verbal words and\ finally, that &8%. of all 
adult feedback was giVen ^to^h?e no-picture group because without this adult 
verbal stimulation no learning would have occurred in this groiip. 

the analysis of the boy^bed confusion given in Table 5 indicates the 
superiority of picture conditions in preventing errors in beginning rea 
ing acquisition bretween words that begin in the same consonant. 
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, EXPERIMENT II' 
Method .^ 



Introduction , In an attempt to determine the effects of pictures on the 
reading acquisition of first- and third-graders, this study utilized a 
procedure replicating that of Samuels' (1967) classroom study. A^larger 
population than that of Samuels was sampled for the first grade, and a 

• 7 'V- 

third-grade population was included in order to obtain developmental data. 
Another, difference was the use of different materials from those of Samuels. 
Tftfe study was conducted during the seventh and eighth months of the school 
year. ; . : ■ ' 

Subjects . .The subjects consisted of '61 first-graders arid 64 third-graders 
who were member4-of two i^itact, heterogeneously g^rouped classes for each 
grade* They were students at ^ scholol In East 'Brunswick, Kew Jersey, an 
upper -middle-class community. * ' . \ 

^' The school is located In a newerl^sidential area of the township 



e black 



wher^, in 1971, homes were Valued in excess of $35,000. The racial com- 
position of the school district was almost all- white except for o 
^ find two to three Oriental families. The median income for the ar^a as 
reported in the 1970 census was close to $17,000 as vcompared to the Middle- 
sex Cpunty median incom4 of $12,000. 4* ' • < . 

Design. A treatment by levels design was used. The S!s were divided into 

, , ^ ■ . 

two matched groifps.' For the first grade, 30 students were placed in the 
picture treatment and 31 in the no-plcture treatment. Half of ^ the students 
in each treatment group were identified as below and half as above the medi 
level of word recognition based upon pfetest scores. For the'thind grade, 
32 students were placed in each of tUp treatment groups with half of each 
'designated as either below or above the median. same test was used 

as pretest and posttest for all S's in both grades regardless of c'ondition. 



Materials* Identical materials were .used for* both the pretest and posttest, 
but materials differed for each grade level. 

First Grade . — Each of 100 different words, taken from an adaptation of 
the story '^'The Cat, the Monkey, and the Chestnuts" ♦ (Witty & Freeland, 1964), 
wa3 printed on* 3 x 5 index card for the pretest and posttest. 

The story consisted *of 176 words with a Fry Read-ability Level of third 
grade. It was printed in primary type on two separate pages and arranged 
in booklet form. For those subjects in the picture treatment, two colored 
illustrations accompanied^ the story. Each illustrated the text of the ap- 
propriate printed page and appeared to the left of that page. For those in 
'the no-picture'^^^^treatment , a blank page appeared opposite each printed page. 

Third' Grade . — Pretest and posttes^ materials consisted of 170 different 
words printed on 3 x 5 index cards taken from an adaptation of the story 
"Kit Carson Barely Escapes" (Harris, 1966). 

The text, consisting of -276 words at a Fry Read-ability Level of 
seventh grade, was printed in primary type on three separate' pages and 
arranged in booklet form/> For those subjecbs in the p;Lcture condition, a 
colored picture illustrating the text appeared on the top half of the first 
printed page. For each of the following printed pages, a picture appeared 
to the left. In, the no-picture condition, a blank space Appeared in thd 
top half of the first page and the; following two printed pages were pre-' 
ceded by blank pages to their left. 

Procedure. In order to obtain the readability level ,of a spovy which was 
commensurate with the avera|e reading ability of the subjects, various 
lis.ts of words were presented to subj^ects who represented various abilities, 
at each grade level. These specific subjects suggested, by the classroom 
teachfer were from the third heterogeneously grouped cH^ss at the two grade 
levels and were not included in the larger study. It was discovered that 



these subjects included a wide range of word recognition abilities, and 
therefore stories with readability levels of third and seventh grade 
were selected for first and third grade, respectively. 

Pretest , — Approximately one week prior to the experiment, the subjects 
were pretested individually by the experimenter on the 100 words for the 
first grade and 170 wj^rds for the third grade,* Pach child was shown one 
word card at a time with a 10-second allowance ^or a response. The word 
order was identical for each subject and no aid | was given by the experi- 
menter. • ^1 

Students were then divided. into two groups based on the laedian score 

r 

split and were designated as either above or below median in word recogni- 
tion. Inr e.ach group the subjects were then matched and randomly assigned 
to either a picture or no-picture condition. 

Treatment procedure . — Reading .instruction was given by the experimenter 
to groups of 10 students at a time in a separate^ classroom. Each group 
included subjects in both ability groupings and in both treatment con- 
ditions. The two treatment groups were separated so that those in the no- 
picture condition could not see the pictures of those subjects in the 
picture condition. r 

The procedure for instruction followed that used in a normal classroom. . 
It consisted of building background ior the story, introducing a specific 
group of words, reading for a purpose, and silent and oral readiag. Stu- 
dents were instructed to raise. their hands if tjiey encoijntered difficulty^ 
with any words. The experimenter whispered the word to them. Care was 
t&ken by . the experimenter to offer aid to students in both treatment groups ^ 
and to allow all subjects to read aloud. 
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Bosttest. — Immediately following instruction, the subjects were posttfested 

iQd^idually by the experimenter and two assistants utilizing * the same 

\^ ) . f ' J 

materials as in the pretest. The order of testing was arrM^^fed so tljat 
time-paf ter-learning factors could be eliminate^d. Matched pairs of one 

V 

ability grouping were tested simultaneously followed by the testing of 

the matched pairs in thfe other ability group. This procedure alternated. 

f 

While subjects were waiting to be tested, they were instructed to draw 
a picture that* might be used as an illustration for the story. 



. Results ^ * 

The mean scores of the pretest and post£est performances of the. picture 
* - . . . 

and rio-jiicture groups in the firs^grade are contained in "^ble 6. . 



Insert Table 6 her6. 



No significant differences exist between picture and no-picture groups in 
neither pretest nor posttest performance levels in the below median, above 
median or total groups. 

The comparable results for^the third grade sample are shown in^Table 7. 



Insert Table 7 here. 



Again, no significant 'differences in performance exist in any^^^f the six 
\comparisons between picture and no-picture groups. 

The tests for significant levels of learning are contained in Table 8. 



Insert Table 8 here. 
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may be seen in Table 8 "all groups displayed significant increases in 
performance from pretest scores to posttast scores.* Therefore, significant 
levels of learning to nead the words employed occurred fox all groups in , 
both firat and third grade as a function of intervening instruction. However, 
in no case do any of the resulj:^ of the present study reveal differential 
performance levels as a function ^f picture versus no-picture treatment condi- 
tions. * 

Finally, by converting all results into "percentage correct" it is possible 
to compare the results of the present study with Samuels' (1967) original 
findings. This comparison is contained in Ta*ble 9. 



• Insert Jable 9ihere. 



The comparisons shown in Table 9 reveal -that the above median groups 
of the present study in both first and third grade are performing somewhat 
better than the group reported by Samuels; that the first-grade results of 
the present study are higher than those reported by Samuels for the below 
median group and that the percentage performance level of Samuels' above 
median groups is about equal to-tlie percentage performance levels mani- 
fested by the below mediants groups in the third grade of the present study. 

Discussion 

The attempt to apply a classical conditioning approach to Experiment II 
reveals that the original Samuels' design does not provide a test of the 
attentional hypothesis nor of the distractability of pictures in the acquisi- 
tion of readiijg' responses to printed words in classroom settings. The 

/ • 
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conditional stimuli are the printed' words^ the conditional responses are 
the correct verbal responses to each of the prihted word^. The unconditional 
stimuli in the picture-group were the pictures and the UCS*s in the no- 
picture group were the. examiner*^ verbal responses to calls for help. How- 
ever,, due to lack of adequate experimental controls' it is not. possible to 

'A 

know whether pictures were in fact- attended to. If not, the design reduces^-* 
to the comparisons between a group that had*pictures available but did not 
attend to them and a group that did not have them available. The Samuels* 
(1967) design and the present study appear to be but a test of the hypothesis o 
of the'' (iiffereritial effects^f having, or not haying, pictures present and . 
not , a test of common attentional processes. ^ 

The results of the present study^ indicate that in firsthand third grapple 
there are no significant differences in the acquisition of reading responses 
to printed words between- groups that have learned with pictures present 
and those that have learned in the absence <^f pictures. Furthermore, there 
are no significant diff erences • between picture and no-picture groups that 
are above or below the meciian. « 

^ Conclusions 

Taking^ bo^h experiments together, it may be concluded that replications 
of both the laboratory and classroom settings of Samuels*^(1967) original 
expe'rimen\:s have failed.^ yield significant differences difring test trials 

r ' 

in the fomner and posttest trials in the latter. 

Significant findings occurred in the laboratory experiment (I) and they 
were reiplications of the original finding that significantly better perform- 
. ance occurs in both picture groups when each is compared to the no-picture . 
group for acquisition trial performance. 

y 
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Thus, on the basis* of the present replic.dtions, pictures do not appear to 
lower reading performances of young children. To the contrary, signifi- 
cantly higher levfels o'f performance were demonstrated in the present study 

' ' ' I ' 

and in the Samuels' original study that indicate pictures facilitate the 
initial acquisition *of reading responses to printed words. 

The major conclusion of the present replications is that through an ^ 
attempt to study the associative learning processes that occurred in each 
group as a function of the classical conditioning paradigm it became 
clear that neither of the original Samuels' (1967)^ experiments wer^ proper 
•tests of the attentional hypothesis that, pictures can act as distractors 
in the learning of reading responses to printed words. ^ 

Samuels' Experiment I ^appears to, constitute a test of visual versus 
auditory channels for receiving basic information (UCS) necessary for 
learning t9 occur. Samuels' Experiment II appears to be simply a test of 
learning with pictures on the opposite page versus learning with no picture 
— ^^Qt a test of whether that visual information is actually utilized 
m learning or not. 

Given the flawed nature of Samuels' (1967) experimental designs for both 
laboratory and classroom settings and the results of the, present study 
it appears that no direct evidence as yet ^ists to support the notion 
that pictures can be dist^ractors in the learning of reading respbnses. 

■ - , ( 
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TABLE 1 . 
COlfrARISON BETWEEN MEAN ACQUISITION SCORES OBTAINED IN SAMUELS' (1967) 

STUDY AND IN PRESENT STUDY 



Treatment 



Mean acquisition 
scores 



Samuels 
(1967) 



Present 
study 



Accuracy of 
replication 



No-picture 

Simple-picture 

Complex-picture 



25.3 
39.4 
36.9 



25.6 
'39.9 
38.1 



98.8% 
98.7% 
96,9% 



30 



it- • 



TABLE 2 



I 

ACQ^SITION, TEST, AND RETENTION MEAN SCOpiS OBTAINED BY NO-PICTURE, ^ 
SIMPp-PICTURE,'"AND COMPLEX-PICTURE GROUPS 



No-picture 



Simple- 
picture 



Cb^plex- 
picture 



N Mean S.Ds 



N Mean S.D, 



N / Mean S,D, 



— — 1 — 

Acquisition 

. ' ■ ^' 


10 


'25.6 


7.79 


10 


39.9 


0.32 


■1 /o 


38.1 


0.74 


Test; 


10 


^8.6 


1.71 


10 


36.9 


4.23 


/ -"-^ 


3509" 


■'4.86 


Retention 


10' 


32.5 


7.44 


10 


26.7 


' 8.42 


/ -"-^ 


31.3 


9.08 
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* ^ TABLE 3 

< * 

COMPARISON BETWEEN MEAN TEST SCORES OBTAINED IN SAMUELS' (1967) STUDY 
WITH MEAN ^EST SCORES OBTAINED IN^PRESENT STUDY 



reatment 



Mean test scorers 



Samuels Present 
C1967) 



Accuracy of 
replication 



'study 



No— picl|ius||^ 


19.2 


.38.6 


+201% 


Sipple-at^ ture 


11.3 


36.9 ^ 


+327% 


Complex-picture 


11.6 


35.9 % 


+309%. 

V ... 
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TABLE 4 

AMOtJNT OF VERBAL FEEDBACK GIVEN TO NO-PIC^RE^ SIMPLE-PICTURE, AND 
COMPI^pX-PlCTURE GROUPS DURING ACQUISITION TRIALS 



Number of Percent of 

Treatment verbal feedbacks total feedback 



No-picture 142 88 

Simple-picture . 1 v 1 

Complex-picture 19 .11 

Total 162 100% 



^ TABLE 5 ^ 

FREQUENCY OF BOY-BED CONFUSIONS MADE BY NO-:PICTURE, SIMPLE-PICTURE, 
AND COMPLEX-PICTURE GROUPS DURING ACQUISITION TRIALS 



Treatment 



Number of 
boy-bed - ' 
confusions 



Number df 
pon-conf usions 



No-picture 
Siirfple-picture 
Complex-pic ture 



24 

0 
0 



376 
400 
400 
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TABLE 9 
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COMPARISON OF WORD RECOGNITION SCORES 


ON POSTTEST 






BY PERCENTAGE-- FIRST GRADE 




*• - 












Ti 

Reading ability ^ ' Present 


Samuels ' • 


Third Grade 
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